Several receptors, including those for AVP (Arg 8 -vasopressin) and 5-HT (5-hydroxytryptamine), share an ability to stimulate PLC (phospholipase C) and so production of IP 3 (inositol 1,4,5-trisphosphate) and DAG (diacylglycerol) 
INTRODUCTION
In most cells, receptors that activate PLC (phospholipase C) stimulate both release of Ca 2+ from intracellular stores and Ca 2+ entry. The former is mediated by IP 3 (inositol 1,4,5-trisphosphate) receptors, and the latter is often thought to be mediated by CCE (capacitative Ca 2+ entry), which is activated by depletion of intracellular Ca 2+ stores [1] . CCE is not, however, the only Ca 2+ entry pathway to be activated by PLC-linked receptors: additional NCCE (non-capacitative Ca 2+ entry) pathways regulated by a variety of intracellular signals may be at least as important as CCE in some cell types [2, 3] .
A7r5 vascular smooth muscle cells express at least three distinct Ca 2+ entry pathways. L-type Ca 2+ channels are voltagegated and are responsible for spontaneous Ca 2+ spiking [4] ; they were inhibited throughout the present study by either verapamil (10 µM) or nimodipine (100 nM). Depletion of intracellular stores causes activation of CCE [1] . In A7r5 cells, this pathway is permeable to Mn 2+ and Ba 2+ , but not to Sr 2+ , and it is selectively blocked by a low concentration of Gd 3+ (1 µM) or by 2-APB (2-aminoethoxydiphenyl borane; 100 µM) [5, 6] (Figure 1a) . The CCE pathways of many cells share this sensitivity to Gd 3+ and 2-APB [7] . AVP (Arg 8 -vasopressin), a potent vasoconstrictor that binds to the V 1A receptors of A7r5 cells [8] to stimulate formation of IP 3 and DAG (diacylglycerol), also activates an NCCE pathway [5, 6, 9] . Activation of NCCE does not require depletion of intracellular Ca 2+ stores [5] . The pathway is permeable to Sr 2+ and Ba 2+ , but not to Mn 2+ , and it is selectively blocked by LOE- [6, 10] and by a low concentration (100 nM) of SKF 96365 {1-[β- [3-(4-methoxyphenyl) propoxyl]-4-methoxyphenylethyl]-1H-imadazole hydrochloride} [11] . NCCE appears to be activated directly by NO produced when arachidonic acid released from DAG by DAG lipase activates NOS-III (type III nitric oxide synthase) [6, 11] (Figure 1a) . A similar mode of regulation of a similar NCCE pathway in insect pacemaker neurons was recently reported; here, the pathway is constitutively active, but is stimulated further by the PLC-linked adipokinetic hormone [12] .
{(R,S)-(3,4-dihydro-6,7-dimethoxyisochinolin-1-yl)-2-phenyl-N,N -di[2-(2,3,4-trimethoxyphenyl)ethyl]acetamid mesylate}
In addition to activating NCCE, AVP inhibits CCE via arachidonic acid, activation of NOS-III and then of PKG (cGMPdependent protein kinase) [6, 11] (Figure 1a) . In other cells too, both arachidonic acid [13] [14] [15] [16] [17] and NO [18] have been reported to inhibit CCE, although the mechanisms include effects on both the CCE pathway itself [17] and its regulation [15, 18] . Our initial study, however, reported no such inhibition of CCE by AVP [9] , and recent studies likewise failed to detect inhibition of CCE by AVP [19, 20] . We address these disparities in the present paper.
In our recent work, the Ca 2+ entry evoked by AVP was mediated entirely by NCCE for as long as AVP was present, and this was followed by a burst of Ca 2+ entry via CCE only when AVP was removed [6] . AVP, at both maximal and submaximal concentrations, thus evoked a sequential activation of first NCCE and then CCE. This led us to speculate that the Ca 2+ signals arising from the two Ca 2+ entry pathways may selectively regulate different physiological responses [6] . This pattern of regulation is consistent with both the mechanisms we propose for reciprocal regulation of the two pathways ( Figure 1a ) and with evidence that AVP activates only CCE when either DAG lipase [6] or NOS is inhibited (see Figure 3 ) [11] . It is not, however, entirely consistent with our earlier conclusion that both NCCE and CCE contribute to the Ca 2+ entry evoked by a maximal concentration of AVP [5] and it is inconsistent with the conclusions of Brueggemann et al. [19] that there is no activation of CCE after AVP removal. In both studies [5, 19] , the Ca 2+ entry evoked by a maximal concentration of AVP was also less sustained than in our recent work [6, 11] . These issues: the relative roles of CCE and NCCE, and the duration of the response to AVP are also addressed in the present paper.
We establish that two receptors that share an ability to activate PLC nevertheless differentially regulate CCE and NCCE, and we consider likely reasons for the variability in receptor-regulated Ca 2+ entry in different studies. [6, 11] . Cells were continuously perfused (17 ml/min) at 20
• C with HBS (Hepes-buffered saline) containing: 135 mM NaCl, 5.9 mM KCl, 1.2 mM MgCl 2 , 1.5 mM CaCl 2 , 11.6 mM Hepes and 11.5 mM glucose, pH 7.3. The half-time for exchange of medium within the cuvette was 9.6 + − 0.3 s. All media included either verapamil (10 µM) or nimodipine (100 nM) to inhibit L-type Ca 2+ channels. Mn 2+ entry was measured in nominally Ca 2+ -free HBS containing 200 µM MnCl 2 , with fura 2 fluorescence excited at 360 nm [5] . In the most recent experiments (Figures 1b, 1c and 4) , [Ca 2+ ] i was measured in fura-2-loaded A7r5 cells grown in 96-well plates using a fluorescence plate reader that allowed automated additions (Flexstation, Molecular Devices).
We, using fura 2 [6] , and others, using fluo 3 [10] , have reported that, in A7r5 cells, LOE-908 inhibits NCCE [6, 10, 19] without inhibiting CCE [21] (Figure 1b) or AVP-evoked Ca 2+ release (Figure 1c) . Although LOE-908 is fluorescent, it does not affect ratiometric measurements of fura 2 fluorescence in populations of A7r5 cells (Figures 1b and 1c) . In later experiments, we used SKF 96365 (100 nM) selectively to inhibit NCCE, because it is more readily available than LOE-908 and it avoids any potential fluorescence problems: 100 nM SKF 96365 has no effect on fura 2 fluorescence (results not shown) and it does not affect CCE or AVP-evoked Ca 2+ release [11] , although, at a much higher concentration (10 µM), it does inhibit CCE [10] .
Unless otherwise stated, traces are typical of at least three experiments, and results are shown as means + − S.E.M for at least three independent experiments.
Quantitative PCR
RNA was isolated directly from frozen A7r5 cells using Tri reagent (Sigma) according to the manufacturer's instructions, and cDNA was synthesized in a final volume of 20 µl from the RNA (1-5 µg) using the Superscript II first-strand synthesis kit (Invitrogen) primed with oligo(dT) 12−18 .
For quantitative PCR, each reaction included LUX (light upon extension) primers [22] (Invitrogen) for a specific TRPC (transient receptor potential canonical) labelled with FAM (6-carboxyfluorescein) and, to allow calibration, primers for a housekeeping gene labelled with JOE (6-carboxy-5 ,5 -dichloro-2 ,7 -dimethoxyfluorescein), either β-actin or TBP (TATAbinding protein). Each reaction mixture (25 µl) contained 1 µl of A7r5 cDNA, 0.5 µM TRPC-specific primer pair (see Supplementary Table S1 at http://www.BiochemJ.org/bj/389/ bj3890821add.htm), primer pairs (Invitrogen) for either TBP (0.5 µM) or β-actin (0.06 µM), Jumpstart real-time PCR mix (Sigma) and 3 mM MgCl 2 . For PCRs (Corbett RG 3000), an initial denaturation at 93
• C for 2 min was followed by 40 cycles of amplification (93
• C for 10 s, 60
• C for 15 s and 72
• C for 20 s). Reaction mixtures were then incubated at 72
• C for 2 min and then ramped to 99
• C to obtain a melting-curve analysis. The latter was used to confirm the authenticity of all PCR products. Fluorescence was monitored during every PCR cycle at the extension step, and then at 1
• C intervals during the temperature ramp of the melting curve. Conditions were optimized to ensure similar amplification efficiencies for all products.
For every PCR, the C T (cycle threshold) for each TRPC product was normalized to C T for either of the housekeeping (HK) products (β-actin or TBP) ( C T = C T TRPC − C T HK ) [23] . Assuming 100 % efficiency for each PCR cycle, C T can be converted into a relative REL (RNA expression level) from REL = 2 − CT [23] .
Membrane fractionation and immunoblotting
A confluent flask (150 cm 2 ) of A7r5 cells was washed in PBS, which were scraped into 500 mM Na 2 CO 3 at pH 11 (1 ml), homogenized, sonicated and then mixed with 1 ml of 90 % sucrose in 25 mM Mes and 150 mM NaCl, pH 6.5. Lipid rafts were then separated from other membrane compartments using a discontinuous sucrose gradient [24, 25] . The sample (2 ml) was over-layered with 1.5 ml of 35 % sucrose and 1 ml of 5 % sucrose (each in 25 mM Mes, 150 mM NaCl and 250 mM Na 2 CO 3 , pH 6.5). After centrifugation (Beckman SW55 rotor at 24 000 rev./min for 16 h at 4
• C), samples (250 µl) were collected for immunoblotting and analysis of sucrose concentration by refractometry.
For immunoblotting, samples (13 µl) were separated by SDS/ PAGE on 4-12 % Bis-Tris gradient gels (Invitrogen), transferred to Immobilon membranes (Millipore), blocked and incubated with primary and secondary antisera using standard methods. The primary antibodies were: monoclonal against caveolin-1 (1:1000), caveolin-3 (1:5000), NOS-III (1:1000) and 5-HT 2A (5-hydroxytryptamine) receptor (1:100) (all BD Biosciences), and goat polyclonal antisera against V 1A vasopressin receptor (1:100; Santa Cruz Biotechnology) and β-adaptin (1:1000; Santa Cruz Biotechnology). HRP (horseradish peroxidase)-conjugated secondary antibodies were used: goat anti-mouse (1:2000; Sigma) and donkey anti-goat (1:1000; AbCam). Immunoreactivity was detected using SuperSignal West Pico Chemiluminescent substrate (Pierce) and bands were then quantified using GeneTools (Gene Gnome, Syngene, Cambridge, U.K.).
Materials
Ketanserin was from Sigma. LOE-908 was a gift from BoehringerIngelheim. Sources of all other materials were provided in previous publications [6, 11] .
RESULTS

Inhibition of CCE by AVP
In A7r5 cells, the increase in [Ca 2+ ] i evoked by CCE is decreased by AVP [5, 6, 9, 11, 26] (Figure 2c ). Although we had initially assumed that this decrease in [Ca 2+ ] i was due to a PLCindependent activation of Ca 2+ extrusion [26] , retrospective analysis of data showing that arachidonic acid does not stimulate Mn 2+ entry via the NCCE pathway ( Figure 1a ) [5] shows also that AVP ( Figure 2b ) and arachidonic acid (Figure 2e ) inhibit CCE. In each of two experiments, AVP (100 nM) inhibited the rate of Mn 2+ entry into cells with empty stores by 43 % (Figure 2b ), while arachidonic acid (50 µM) inhibited it by 57 + − 7 % (n = 3). These results (from 1998) are consistent with our later conclusion (in 2002) that AVP, via arachidonic acid, inhibits CCE [6] (Figure 1a) . However, in parallel experiments, empty stores stimulated Ba 2+ entry that was increased further by AVP (Figure 2a ). The result with Ba 2+ is similar to that reported in [9] , but different from that in our later report where AVP inhibited Ba 2+ entry [6] . A likely explanation for the different results with Ba 2+ and Mn
2+
comes from the observation that, whereas Mn 2+ permeates only the CCE pathway and so reports only its activity, Ba 2+ permeates both CCE and NCCE pathways (Figure 1a ) [9] . The effect of AVP on Ba 2+ entry is thus a balance between inhibition of its entry via CCE and stimulation of its entry via NCCE. Net Ba 2+ entry therefore depends on the relative Ba 2+ permeabilities of the two pathways, their expression levels and their activities. Mn 2+ quench of fura 2 fluorescence thus provides a more selective means of assessing whether AVP inhibits CCE in A7r5 cells. Nevertheless, it is clear that, in some A7r5 cell lines, AVP fails to inhibit capacitative Mn 2+ entry [9, 19] . We return to this issue below. Figure 3 confirms the key features of the Ca 2+ entry evoked by AVP. AVP stimulated an initial release of Ca 2+ from intracellular stores, which was complete within approx. 100 s, and this was followed by a sustained phase of Ca 2+ entry (Figure 3a) . The latter was blocked completely by SKF 96365 (100 nM), but unaffected by Gd 3+ (1 µM) (Figure 3b ). This is consistent with earlier work showing that, in the presence of AVP, Ca 2+ entry occurs entirely via NCCE [6] . Inhibition of DAG lipase {with RHC 80267 [1,6-bis(cyclohexyoximinocarbonylamino)hexane]} [27] increased the amplitude of the Ca 2+ entry evoked by AVP and changed its pharmacological properties, such that it became insensitive to SKF 96365 and was blocked completely by Gd 3+ (Figure 3b ). Inhibition of NOS, which lies downstream of arachidonic acid (Figure 1a) , likewise both increased the amplitude of the Ca 2+ entry evoked by AVP and switched it from NCCE to CCE (Figure 3b) . These and previous results [5, 6, 11] support the scheme shown in Figure 1(a) , where all Ca 2+ entry in the presence of AVP occurs via NCCE, because the arachidonic acid released from DAG activates NOS-III. The NO produced then activates NCCE directly, and via activation of soluble guanylate cyclase and PKG, it inhibits CCE [11] . (Figure 4b ). This confirms the requirement for 5-HT 2A receptors [28] , activation of which is known to stimulate PLC.
Reciprocal regulation of CCE and NCCE by AVP
In parallel experiments, the amplitude of the Ca 2+ entry evoked by 5-HT was much larger than that evoked by AVP and it also had the opposite sensitivity to Gd 3+ and SKF 96365 (Figure 5c ). Gd 3+ blocked the Ca 2+ entry evoked by 5-HT without affecting that evoked by AVP, whereas SKF 96365 had the opposite effects, blocking the Ca 2+ entry evoked by AVP without affecting that evoked by 5-HT. Similar results were obtained with a submaximal concentration of 5-HT (Figure 5d ). These results establish that, whereas AVP stimulates Ca 2+ entry only via NCCE, 5-HT stimulates Ca 2+ entry only via CCE (Figures 5a-5d ). We commented previously that 5-HT stimulated Sr 2+ entry (i.e. NCCE; see Figure 1a ) [5, 6] , but the amplitudes of these Sr The Ca 2+ responses to both AVP and 5-HT were abolished by U73122, an inhibitor of PLC [29] , and each was similarly sensitive to it: the IC 50 (half-maximal inhibitory concentration) for U73122 was 607 + − 367 nM for AVP (1 µM) and 428 + − 196 for 5-HT (50 µM) (results not shown).
The concentration-dependence of the effects of the two agonists on Ca 2+ signals (Figure 5e ) reveals that, even when their concentrations were adjusted so that each evoked comparable release of Ca 2+ from intracellular stores (presumably reflecting comparable formation of IP 3 ), they still had very different effects on Ca 2+ entry. AVP evoked a small NCCE, while 5-HT evoked a large CCE (Figure 5f ). We conclude that two agonists, each sharing an ability to evoke an increase in [Ca 2+ ] i via stimulation of PLC, nevertheless exert very different effects on Ca 2+ entry: in the presence of AVP, only NCCE is active, while only CCE is active in the presence of 5-HT. Figure 6 compares the distribution of caveolins-1 and 3 with 5-HT 2A and V 1A receptors in membrane fractions of A7r5 cells separated on a discontinuous sucrose gradient. Caveolins 1 and 3, along with NOS-III, were concentrated in less dense sucrose fractions, as expected for both lipid rafts and caveolae. However, both V 1A and 5-HT 2A receptors, although not excluded from the caveolin-rich fractions, were present in larger amounts in the non- caveolar fractions. The distribution of both receptors was similar to that of β-adaptin (Figure 6b ), which is known to be excluded from caveolae [30] . There was no obvious difference in the distributions of the two receptors between membrane fractions of unstimulated A7r5 cells (Figure 6c ).
Distribution of 5-HT 2A and V 1A receptors relative to lipid rafts
Expression of TRPC proteins in A7r5 cells
Because the Ca 2+ entry pathways of A7r5 cells appear to change unpredictably during culture, we used quantitative PCR to examine expression of TRPC proteins, as candidates for Ca 2+ -entry channels [31, 32] (see Supplementary Table S1 at http://www. BiochemJ.org/bj/389/bj3890821add.htm). We used RNA extracted directly from cells frozen in liquid nitrogen, where the behaviour of the Ca 2+ entry pathways had been characterized immediately before the cells were frozen. Simultaneous measurements of RNA for two housekeeping proteins, one expressed at low level (TBP) and another at a higher level (β-actin), were used to calibrate the analyses of TRPC expression. Comparison of RNA levels for the housekeeping proteins within and between cell lines established that they provided reliable and consistent benchmarks for calibration of TRPC expression (see Supplementary Table S2 at http://www.BiochemJ.org/bj/389/bj3890821add.htm).
Expression levels for each TRPC mRNA relative to mRNA for β-actin ( C T ) in each of six cell lines, four with and two without AVP-regulated NCCE, are summarized in Supplementary Tables S3 and S4 (see bj3890821add.htm). In keeping with previous analyses of TRPC expression in A7r5 cells [33] and vascular smooth muscle [34, 35] , mRNAs for TRPC1 and TRPC6 were expressed at the highest levels in A7r5 cells and each was expressed at a similar level, there was lesser expression of TRPC2, 3 and 4, and extremely low (TRPC5) or undetectable (TRPC7) expression of the remaining subtypes (Table 1 ). In our limited comparison of cells with and without AVP-regulated NCCE, TRPC1 expression was unchanged, but expression of the major TRPC subtypes (TRPC2, 3 and 6) was massively reduced in cells without NCCE (Table 1 ). 
DISCUSSION
Sustained and transient responses to AVP
Negative feedback by PKC (protein kinase C) desensitizes responses to AVP [5, 36] , and there may also be an additional morespecific inhibition of NCCE by PKC, because NCCE is more completely inhibited than AVP-evoked Ca 2+ release [26] . This is consistent with evidence that another non-selective cation channel formed by TRPC3 is phosphorylated at a conserved site and thereby inhibited by PKC [37] . 
* The primers for TRPC3 apparently interfered with amplification of the β-actin PCR product. Therefore, in these reactions only, TRPC3 and β-actin were quantified in parallel assays of the same RNA extracts. In the cell lines (264 and 381) where TRPC3 was not detected after 43 cycles, C T values for β-actin were 25 and 27 respectively.
† In all cell lines, TRPC7 product was not detected after 40 cycles, and, in cell line 381, TRPC2 was undetected after 40 cycles. C T for β-actin in these reactions was 23 + − 2 (for TRPC7) and 24.9 + − 0.3 (for TRPC2).
evoked by AVP. We suggest that differences in the extent of this feedback may have contributed to the different responses to AVP in different studies, where sustained Ca 2+ entry signals evoked by maximal concentrations of AVP were undetectable [9] , small [5, 38] or substantial [6] .
Comparison of the results shown in Figures 6(A) [19] (perhaps reflecting the PKCmediated desensitization described above). In the face of such desensitization, the initial response to AVP provides the clearest insight into the relative roles of CCE and NCCE in mediating AVP-evoked Ca 2+ entry. AVP causes [Ca 2+ ] i to increase by ∼ 790 nM, by ∼ 600 nM when CCE is inhibited with 1 µM Gd 3+ , and by only ∼ 200 nM when NCCE is inhibited with LOE-908 [19] . The latter is similar to the response evoked in Ca 2+ -free medium, suggesting a major role for NCCE. The insignificant effect of Gd 3+ suggests a minimal role for CCE. These results agree with our conclusion that, when AVP is present, NCCE provides the major route for AVP-evoked Ca 2+ entry [6] . The absence of significant CCE, despite initial emptying of intracellular stores, suggests further that AVP has inhibited CCE, although this is difficult to reconcile with results from the same authors showing that AVP fails to inhibit capacitative Mn 2+ entry [19] . If, as we suggest, desensitization underlies the small sustained responses to AVP, late removal of AVP would not be expected to have any effect. It is unsurprising therefore that removal of AVP after 5 min fails [19] to trigger the transient CCE observed in our earlier work [6] .
We conclude that recent work [19] supports our conclusion that NCCE provides the major route for Ca 2+ entry in the presence of AVP [6] , and that different (albeit unexplained) rates of feedback inhibition by PKC may influence the duration of the sustained Ca 2+ signals evoked by AVP in different studies. stores. In A7r5 cells, the reciprocal regulation of CCE and NCCE by AVP depends upon activation of NOS-III (Figure 1a) , which is often concentrated in caveolae (Figure 6b ) [40] . In contrast, responses to 5-HT ( Figure 5 ) are similar to those evoked by AVP after inhibition of NOS-III (Figure 3) . We therefore considered whether the spatial organization of V 1A and 5-HT 2A receptors might underlie the selective ability of V 1A receptors to communicate via arachidonic acid and NO with CCE and NCCE. Our results show that neither V 1A nor 5-HT 2A receptors are concentrated in lipid rafts, and neither are there obvious differences in the distribution of the two receptors between membrane fractions. A simple co-localization of V 1A receptors with NOS-III in caveolae is unlikely therefore to account for the selective ability of AVP to reciprocally regulate CCE and NCCE via NO (Figure 6b ). There may, of course, be more subtle spatial determinants of the interactions between V 1A receptors and NOS-III, or it may be that, while both V 1A and 5-HT 2A receptors share an ability to stimulate PLC, only the former activates DAG lipase to promote release of arachidonic acid from DAG (Figure 1a) .
Whatever the mechanism, it is clear that different receptors, despite sharing similar initial links with the Ca 2+ signalling pathways, succeed in stimulating very different patterns of Ca 2+ entry, which may then have very different functional consequences [41] .
Different patterns of Ca 2+ entry in different A7r5 cell lines
Different receptors differentially regulate CCE and NCCE (Figure 5) , but why should different A7r5 cell lines differ in whether AVP reciprocally regulates the two pathways? We [6] and now others [19] have reported that AVP does not inhibit CCE in all A7r5 cell lines, and neither do all cell lines show activation of NCCE by AVP [5, 6, 20] . These features were originally found in only a minority of our A7r5 cell lines, but they have become more common in cells from different sources. Loss of DAG lipase probably accounts for the loss of reciprocal regulation of CCE and NCCE by AVP in some cells (Figure 1a ) [5, 6] (Figure 1a) , and, because signals (NO and 8-BrcGMP; Figure 1a ) that are thought to be very close to channel regulation were ineffective, we considered whether changes in the channels themselves might underlie the change in behaviour of both CCE and NCCE.
From our PCR analysis of RNA isolated from cells with and without AVP-regulated NCCE, the most striking difference between the cells is the massive decrease in expression of TRPC2, 3 and 6 in cells without reciprocal regulation of CCE and NCCE by AVP (Table 1) . Almost 90 % of TRPC expressed in these cells is TRPC1, whereas cells in which AVP stimulates NCCE and inhibits CCE express a more balanced mixture of the major TRPC subtypes: ∼ 35 % TRPC1, 35 % TRPC6, 16 % TRPC2 and 7 % TRPC3 ( Table 1 ), suggesting that these cells are perhaps more likely to express hetero-oligomeric TRPC channels [42] .
It is noteworthy that, in other cells, a change in expression of a single TRPC protein has been reported to change the properties of both CCE and NCCE pathways, suggesting that the different channels may share some TRPC subunits. In HEK-293 (human embryonic kidney) cells, for example, overexpression of TRPC3 does not increase the amplitude of CCE, yet it both modifies its behaviour by suppressing its sensitivity to Gd 3+ , NO and mitochondrial uncouplers and increases receptor-regulated Ca 2+ entry via NCCE [43, 44] . In DT40 cells too, TRPC3 can both modulate the behaviour of endogenous CCE and contribute to NCCE [32] . We tentatively suggest therefore that heterooligomers of TRPC proteins may contribute to formation of both CCE and NCCE in A7r5 cells, and that the composition of the channel determines its susceptibility to inhibition by PKG (for CCE) and activation by NO (for NCCE).
We do not yet understand the mechanisms that lead to changes in the Ca 2+ entry pathways of A7r5 cells, which may include changes in the behaviour and/or expression of PKC, DAG lipase and TRPC proteins, but it is clear that they are not restricted to A7r5 cells. During idiopathic pulmonary artery hypertension, for example, expression of TRPC3 and 6 is increased in vascular smooth muscle [35] . HEK-293 cells are another cell type where interactions between two Ca 2+ entry pathways, NCCE (I ARC , activated directly by arachidonic acid) and CCE, have been suggested to be important in determining the physiological route for Ca 2+ entry. But different studies differ in whether arachidonic acid does [16] or does not [45] inhibit CCE, and in whether NCCE [3] or CCE [46] is responsible for sustaining Ca 2+ oscillations. These disparities also remain unexplained, but serve further to highlight the need to understand both where and how differences arise in the signalling sequences linking receptors to distinct Ca 2+ entry pathways [47] .
In summary, we have shown that, whereas AVP can reciprocally regulate CCE and NCCE via NO; in the same cells, 5-HT causes only activation of CCE. The difference, which may allow two PLC-coupled receptors selectively to direct Ca 2+ to different intracellular effectors, appears not to result from differential concentration of the two receptors within lipid rafts. We and others have reported that AVP fails to reciprocally regulate CCE and NCCE in some A7r5 cell lines and that loss of DAG lipase cannot adequately account for the behaviour of all such variant lines. We suggest that changes in expression of TRPC subtypes may also contribute to changes in the regulation of CCE and NCCE, with reciprocal regulation of the two pathways occurring in cells most likely to express hetero-oligomeric TRPC channels.
